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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production 
method for semiconductor memory device for surely 
preventing gate electrode short-circuiting. 
SOLUTION: After a first floating gate electrode material 
film 4a is formed on a semiconductor wafer 1 through a 
first gate insulating film 3, an element isolation groove 8 
is worked, an element isolation insulating film 10 is 
embedded in this element isolation groove 8 while being 
protruded from the surface position of the first floating 
gate electrode material film 4a, and a second floating 
gate material film 4b is deposited thereon. After the 
oxide film of a mask 11 is formed on this second floating 
gate electrode material film 4b, the second floating gate 
electrode film 4b is separated by a slit 13 on the 
element isolation insulating film 10 through etching with 
this mask 1 1 as a mask. Afterwards, the residue of the 
gate electrode material film 4b inside that slit 13 is 
removed by etching and next treated by washing and 
afterwards, the mask 1 1 is removed by etching. 
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U CG2.U CG3. 1"-CQn.1-AiiB9l|-=RIS$fU - 

1. i«ftLri£y>H:i-V99 H3<tytfv>l!lB L1 
l=«W flfe3S8iBJd)V ~ ^JtPSWffltDN MO S h 7 V 
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Sr^Xflk. ttBJLv^V^§B^X«8flfc- tt£5B20: 
<f- h^ft»«R0)B^S^^3t«liIT^Xfi 
k, «Sfi?J«aaXSffb tta!»2CDTA0tt-%x^ 
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(2) 3fe^d«»eK^ f*Mit&* tfclt77X7C - 
vo»=Jt%BAsKM'tt^ fi-?V^»Rtf. up 
cv D=£|c<fc^fbRd>* C k* 

(3) -« : a>ttSXft4>£y?V0J*. 

•EL^ tt 7 vtt k »ft P X ^ A k <J);i^SS« d) ^ X v 

*7v»fcj»o>*s;x?*vtfrfc ttse^x 

(DX v # V OS^* £L> c k» 

(4) ^(DRSSSX^^WIEfiefbKm^Xfi^Xy 

tvrtiti, #7 vKafj«o)5aRSvx^^vc?r 
^ wiesso^^x^iztt^wieKftRo^iXfi, 

[0 0 34] ±ge?e^i:t\tf, -if-h«*tt-»K^ 

v TsO ^ ao i- 1"^ vo t ris^a e»K±r 

|Z«IJ*<f- h^ffitt»«0)«S?£Xv^VOK*U 



c 



c 



s <Rgy) tf< x^*v?rftcfctfr 

h*ffieDS»*W*l=8*fitr £ft. 
tO O 3 SI 

(DSeBfiOJgS CttT, SgBBSiSifcSFTft) «im.?ft* 

to o 3 6i b't>7*xs 1 oit, z<D&w<n&m<r>J&m 

|z& t>ft n a n D jC'^E U t h 7 U-f (DSBg^a^snTX 

-fMBB?. B't: 10) A -A* «L B-B' ttlZjfi-aT 

wsjfu *ep*r&-fi | 6W<M^wflraT'fc ft. 
too37 3 sr. ®'t Ca) is^rxdc ps^y 
nvats cps^xjw i±iz. »»ft2siz«tyt/y3; 

V»ffcR2£Jf*rfTft. 

tO O 38] &tvr. CO-VU P-^»ftK2€NM3tf 

5Sl<J5tf-M8«Kfc Lr<J)=**5>*4 h5-f FBT 
3|Zg»rft. Sl<D/jr-h«*aR3tt* CflSeSUBaM 
(D«^ te»ftlZ<£*KV*Jl/»ffc&r& ft. 

iz, cv-dsi=j:V. h**fctt.S»i 

Ote £ tfft -V 'J 3 VSfbK 5 U £1= £0>J:IZ, 
6£*£«rft. 3S 1 <Dtf- KMtmK* a tt. T^W 
[0 0 40] f§I2 (d> lziSy,J:3lz, ffiiafc 

tot s ±i=tt, y v ^7 7 ■< - izjc y «Td»ai«i=Ba' 

□ *fc--3U!?afrA3--V7-*»JrfTft. *VC* CO) 
* MM" -V7SV^k t r , Mi£KftK 6 % X 

y^v^miyft. 

to 0 4 1 3 3ftt*7\ (zD2 (a) |Znx?J:dtZ. *ts5U 

s^xy^v^imxTft. «&xvh»ai=jfc-y; 

flL C©^U3VSft«S3fttfiftftdR6€^Oi U 

-ttSV-'j 3 VStS- 1 € i ? V^MI Ur. BsrOJtd 
tf*^ai;ft8£fl2rfT*. CtilZ<ty. Xh5-<7H 

tOO 4 23 *t*T\ 13 (f) iZ^r^tol^ Wag^ 
£y£*a»««HRfcttft*;U3VKfkK 1 o«-*t«r 

ft. tur. co^y 3 v»ftKi o«B«/uavs 



ftsfcyt h yrtVXO fcTftCMP&fllzJrySffi t, 
T % (Uif>0)Jt5lZ % tt£S"j3VSfhK3 6S«ai trtt 
B*?4im.8|z|*. «5e^U3>«<tK t otfffifci* 
a tir ffift: *.tifc«S8*»ft. 

COO 4 3} B3 (c) lZ5jvT«J;dlZ. ^X«y 

hasrittse^y 3 v»ftw 1 os«ift*-tiTss *£f£ 
< ufcf*. ttievynvfiffiRs^xy hfiaaizj:^ 

jyj«ITS. C<Dfc&tt£^U3V»(tKtOWL tt£3S 
1 : fl)#4KV'» VR4 e <DfE&S ■ Jt UfcttSfifc 

cf, wittfiHiess 1 ^ftH^U3 VK4 aiz« ura; 
iRtto>**Lv^xv hsaa^wfflur. ia^o)<fcdiz. 

tt£^U3VfiftfcK t oa)±«3Zl-^A^>I*tt 

ft. 

tO O 4 43 *<DfSfc. ©3 (h) |Zif»T<t3 lZ. CVD 
LTfl>SS2 0)^ftH VU 3*yW4b «rtittTft. C0)SS 

2d)MXvy'3 >R4 btt. as«fflw«Bt uruv 

fiiH- l2V9-»«itttV. SfeZlQS-ZQftAKVy 3- 
VK4 btt. MS» 1 (D*fiK^>aVK4akr»B 

!f-K*ft*iMrft. 

tO 0 453 *t«-r» i'4 (i) IZ^T^aiZ. SS2<J) 
*ftKf U3VR4 b±|Z, CVDiSTSftKl l aS 
*«Lfcf*. CiDKftKl 1^a±|Ztt v UV^77<- 
IZ J: U *^^2»$S »K 1 0 J:IZ ^ U y h« 0)690 S ^> 

h/^-vi2S?^fcir, ttieefhKi leu 
vfv^ttiiu ©5 en izjsr<t3iz, c<Dt-^ 

tOO 4 63 ©5 CK) iZ^TctdlZ. CVD 

r, WifififtffcK 11 a <Df!HSlZ&ffcB£<Dtf-< K^3T~^ 
1 1 b SJ^fifi r ft . C0)»ftK 1 1 a »tf tt -f \T +> - llr 
f 1-bBL fi>2«rftSS2<J)^ffi«-^K4b^3fe^^j8K 

±r^a8Tft/z«><o^a8ffl^ , J v hWrfa)T^o«- 1 1 
kur«flsrft. 

to 0 4 73 ^L>r, Ci) IZmT^dfz, c<DSi 
ftKl 1e. 11 btffcttft^aWM 

«e*A-»y 3 vr 4 b -«*tr-tt.xv ^ u 
§6 em) izif.TJrdlz. «?5«{8SRi o±iz 
*$L»T. tttie^BaH^'J a vK 1 o iz^afflo>^y h 
1 3^ftDXTft. Cfl)AU 7 M 3\t, wie^^mQ 
lzjSor^h7^7^Elzjgjdi#tift. 

fO 0 483 *t»r. *7»KT l tt-E7X0tt1 1 fl)$ 

ffi^e < x v ^ v ^ Tft fc^ic *nei»s 3 

4 b.©^y,v h 1 1 fiDXlZ^oX* U/=Wse^eaHS"J 

^ u h 1 1 i*inm&n&itt ft. 

too 493 f-tr. :o)7'JvM 1 a>aaxi=JRL«fe 

^MfflOT^Ott 1 1 fc UrottlEKftKi 1 a, 11 



c 



c 



b hf »j$ts N2/t y ij t tfcH f 3ft 

COO 5 0] JfcHT. 17 (n) |Z;*rJ:3ir. »2 0) 
^ (JiPai>f- h««R) 1 4£JBtf LfcflL 

*<d±iz, i7 <o>- iz&rjtdiz. iW»^-K«er 
is€LPcv d$£|= j: y*t«T*. caftfBUte-u-. 

C005 1] &i\v. me (d) izmrjrdi^ uvsr 
77< -iz jfe>A * h 5 -f.7« <d**.«s 9 1 ttisxr 

**fil=il«T*'UV* hK5 - V 17a £fi&di U £ 
4>fc?3>'t*-V1 7 aS?^0l=Lr«ie^U 3V 

COO 5 2] 19(g) IZtt?TJ:3IZ. ttlgU 

«/7h^-Vi7 8 £8£« Lfcfffc, CO) V U 3 Vffift 

ri 6 £?*9iz i>r«ti2««s»^- hm»rafe 1 5 

SSJS14. T«S0)JS2<D>r- h^ffitt^R4 bStfSST 

too 53 j *t,z\ ©i a, ( ri izir*TJ;3lz* ?- 

E«5J±*i** R I EXv^V^lZctS^- MiS^lV 
Lr *f - h BfbBI IZ!£ A **i tz$X- ^iiS^ t*-*tt- 

rfr*- -#iz. ca)»ftaifStt«»ftXSkPfKtu 

too-343- ca>AL iio (r) izs*r Jtsiz* wie 
vu-a vKflsKt 7€»rfbfcaL -f ^v>iAiz<tor 

-f*>£S"J 3 VStSlJ*llZJTi5*. NtFZl-UrlZJty 
»8<tm^*Uf5V^5fl> V - *. F U-f VIC 

C0055I z<r>mt. ilttCDXfilz'tfor* m^LK 
OA*. CBCBIUr%*8U f-tD±lZh:v httB L^ffi* 
j«T * C fc iz J: y ; ' j< * U t it 7 U-f di^Jdi * 

COO 561 COSIBfiJ^^IZi^fc. *li^J3VR 

4 beau-? h i 3iDjLfiiz % ar, #7 yKT-wiev' 

Hi> U 3VR4b 0)* U y M 3ifflX|Zcfc o VttM 



UavW4bo>«SKStTJ5P^ 7*$ttiia>ftfc 
K1 1 a, 1 1 b£HF Vo po rr*flttUL^« 

sm=«M?- KM'i Sfl)K3Sfy, BP:feSfcfli»*C 
7Vi? *5 0)!&jai ? - h «KI tfSfift T 5 k 3 WStt 

coo57] ; *3eim*. ±&&teMm\a®&2*\*t>a> 

s»* treats ttt«airfi *. 
Coosa] mx\t. *n$m&?\t* ^uyhaoiiz 

CO 0 5 91 5/=. ft7-/»r7^5tt(J)SiBSg<X 

iz jt o i; ttit&imsi v u q vr <dm u 

fc % HF V 8 do rrfiorfcllWfiU HF V 

a do rizj;^x^^v^feao)»ftRxy^v^S:a) 
K<J)X y ^V9«l»iL<Cfii&. KS«StKftlZBI*r^ 

^fc^iz. xy^v^fio^uiKsr-fTdcfc^JtL 

LV 

C00601 SIZ. 7>l9tt%Rt£iT^(DlZ. HF V 
a po r«m*Tl»ft^ CniZPfiofcfeO)rlitt<. 

COO 6 1] 

Cie^fl)^*] Pi±IK*t/=^:diz, *iewizj:ntf. 
y^h*«M-.«K^ 7*0t*£7;*CMZXy*V?b 
r*^^a8««KJ: r*8i r ^ ^ U v h SJKjsS U fcfS. 
tT. t(D7Uv KrtlZfcl^^f- h««*miR<DSak 
€X->*V^BttU *L»T, h^fii^»Rd)«S 

cfc^r^ h^t£r a Tg»*«s*iz!»iLr£ 



c 



U® 1 3 2fi:|eQao>S0»JK3g|=J:^N ANDSE6 P RO 

M<D«>s:fri£^roT*fcaa>x*i&JfflB®r. hit© 

[14] mxmi&<*)JLimm®T. sikda-a' 
c@s3 m&m$mo>xiw&mmv* mi i o>a- a' 

c®8iNsga^ffitDX#sweB@r. ©1 1 <da- a' 

0B1OJ |3l3OT32Sg<DXfS*JfiHi3T\ @1 1 0>A- 
A v ttMB-B' mo>tt^S@?« 

031 11 -#<DNANDgEEPROMd).*^U*Hf 
rU-f^TST, (a) tt*0>*ffi©»@, (b)tt 

OH 1 23^ »*<DNANDSBEEPROM©«iS^S6€ 

iwflr*fc«Do)XisiUfaB@r. bikda-a' vwst 

CHI 3J HSSSOXISIffffi®?. ©1 1 d)A- A* U 

@1 43 E$£30>X*S*tfffi@?, ®i i <0 A— A* *ft 

CB1 53 l^3H5SCDXIIWfaB@r. ©1 1 tf)A- A' u 

C01 63 ra8a<DXf8IWiE@T, 01 id) A- A' U 

C®1 73^«iS<OX«lUffl3@r. ®1 KDA-A' U 
<DttM 8607 35 

OH 1 83 ^$^0>X?St^ffi@r. @ 1 1 <DA- A* t* 

t@i 93 na6ta>X8URBaT. si i <oa- a' u 



@2 o3 iiisBS0>x*iinfiH3T\ m 1 1 <da- a' & 

D32 13 ^^Sd)Xli«fEB37. ©1 KDA-A' tft 

C02 23 ©is (o) o>s»«s*ur5S«i*8atf 
i % 1 oi« * uavsts (9xiip) . 

2. 1 0 2-VU3V»ftR. 

3. 1 0 3- 5* HR OBiotf-hlM 
R) , 

4a. 1 0 4a-"jfti<D?-h4Mtttm (»1<O0& 
KVU 3VB0 . 

4b-382<J)>f-h*i^R 052<J)*«H*U3V 
R) > 

6-KfcR* 

7, i a- U3teMt4-V. 

1 1*"7;*2tt 

1t«, lib "-KttR, 

i v K 

1 4-"352<J)<f— hSfcJSR* 

1 3~mm#- hMttWR C*3<D#ftKVU3V 
R) 

1 

1 7~.usj*k 

1 7«-uy^h^5-v, 

1 8 -MM. 

1 

8 L"' \ZV htt* 
S-«V-3lft. 



CS2 33 

112 




mi2] com 





t@2 1] 
















5F001 AA03 AA31 AMI AO 44 A 053 






t* 


ADSO A621 AG29 AG40 








5F032 AA34 AA44 AA45 AA77 BA01 








BA05 CA17 CA24 OA04 DA 23 






t* 


0A25 OA 33 DA78 








5F083 EPOS EP23 EP7S ER21 GA24 








JA33 KA01 LA tO LA 12 LA 16 






** 


HA01 PftOS PRO 7 PR42 PA 52 








3F101 BA13 BA17 B022 BD27 6034 



B035 BH02 BH15 BK21 



